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Reliability Analysis and Parametric Design of Pison Rod of a
Reciprocating Compressor
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Abgtract : To improve the design level of reciprocating compresor , the VC ++ and Pro/ E were
used to develop a system sftware for the fatigue reliability analyss and parametric desgn of
piston rod. The loading state of piston rod was analyzed to find out the weak link in the desgnin
accordance to the deformation compatibility principle of elastic mechanics and then the results
were verified by FEM. A limit - state equation for the weak link was given according to the
randomness of desgn parameters, such as geometric dimensons, machining process and materia
strength, 0 as to anayze both the rdiability of fatigue strength and relevant economica leve ,
thus determining al the desgn parameters of the piston rod, including dimendons, process
technology and material to carry out parametric desgn. The results showed that the combination
of reliability theory with parametric desgn is very promisng in engineering practice.

Key words: reciprocating compresr ; piston rod; thread stress distribution; fatigue strength;
reliability degree; parametric desgn
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r=0.72 mm ,

1
Table 1 Fatigue reliabilities of piston rods made
from different material s

0.1c $-1c 0a Sa
45 45.0 5.72 39.1 1.96 0.8365
40Cr 53.6 7.07 39.1 1.96 0.97558
38CrMoAIA 59.8 8.08 39.1 1.96 0.993244

2
Table 2 Fatigue reliabilities of different root fillet
radii of thread

r/ mm g. 1c $-1c OTa Sa
0.3 51.6 7.13 39.1 1.96 0.95449
0.5 590.8 8.08 39.1 1.96 0.993244
0.72 64.7 7.96 39.1 1.96 0.9990957
b 3
, 6h
3

Table 3 Fatigue reliabilities of different
machining precison

0.1c $-1c 0a Sa
3h 64.7 7.87 39.1 1.95 0.9992112
6h 64.7 7.96 39.1 1.96 0.9990957
9h 64.7 8.03 39.1 1.97 0.9990324

| ##38CrMoA | A, XERLA
49 #xHV800~! 100,

2. BaFRREA¥E0 72,

3. kkaRsXEDNE| 2 5.

FHg.7 Working drawing of piston rod
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